Abstract
Figure 1 -Trend in the number of divorces, England and Wales, 1946-2009
Source: Data taken from 'Divorces 1858 -2003 ' (Office for National Statistics 2006 ; 'Marriage, divorce and adoption statistics. FM2 No 35' (ONS 2010) over time because social institutions and organisations, such as marriage and the family, have links to individuals through social trajectories which change with life experiences and historical time (Elder, 1994) . In particular it is thought that the association between parental separation and adult psychological distress will lessen over time (termed the 'reduced effect' hypothesis) through reducing stigma surrounding divorce, increasing availability of services (e.g. family mediation) and greater awareness of the importance of maintaining contact between children and both parents following separation (Ely, Richards, Wadsworth, & Elliott, 1999) . There is some evidence to support this hypothesis, as the association between parental divorce and adult psychological health was found to be greater in studies conducted during the 1950s and 1960s (effect size=-0.31, p<0.001), compared to studies from the 1980s (effect size=-0.13, p<0.001) (Amato & Keith, 1991) . However Ely and colleagues (1999) failed to support this hypothesis, not finding any change in the association between parental separation and children's educational attainment in their comparison of three British birth cohorts (born in 1946, 1958 and 1970) .
Also Sigle-Rushton, Hobcraft, and Kiernan (2005) reported that the associations between parental divorce and adult psychological distress were similar in the 1958 and 1970 birth cohorts. Despite the lack of evidence for the 'reduced effect' hypothesis in the British birth cohorts, these and other studies have methodological limitations which may have affected the results and conclusions: for example, cohort differences in the association between parental divorce and adult outcomes were not statistically tested in some studies; only separations and divorces from midchildhood onwards were examined; and cases with missing values were dropped from the analyses. In this research note we aim to assess whether there is evidence for the 'reduced effect' hypothesis once these methodological problems have been addressed.
In addition it has been suggested that girls may be more affected by parental separation than boys, as girls are more likely to take on excessive responsibilities in the home, or emotionally support a parent (Hetherington & Stanley-Hagan, 1999) . Parental divorce has been found to be associated with an increase in adult affective disorders for women but not for men in some samples (see e.g. Rodgers, 1990) 1946 1949 1952 1955 1958 1961 1964 1967 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 No.
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but knowledge regarding changes in gender differences in the association between separation and psychological distress over time is limited. We aim to extend current knowledge by including parental separation from birth in the study model; by statistically testing the 'reduced effect' hypothesis; by accounting for missing data; and by testing for possible gender differences in the association.
Method Data
This study uses data from two of the British birth cohorts -the 1958 National Child Development Study (NCDS) and 1970 British Cohort Study (BCS) -which were also used by Ely et al. (1999) and Sigle-Rushton et al. (2005) . The comparison of these two cohorts is particularly appropriate for this study: NCDS cohort members experienced relatively high levels of family stability as they grew up in the 1960s-1970s, sometimes referred to as the 'golden period' of marriage (Festy, 1980) , when marriage occurred at young ages and amongst the vast majority of the population. Conversely, BCS cohort members grew up in a time of greater family instability, when societal divorce rates were increasing rapidly and the 'golden period' of marriage was in decline. These two studies are similarly designed, have large sample sizes, and contain directly comparable measures.
The NCDS was initially started as the Perinatal Mortality Study, recruiting 17,415 participants born in one week in 1958 in England, Wales, and Scotland (Shepherd, 1995) . The participants' families were retraced in 1965 (age 7 years) and a longitudinal study initiated. Immigrants who were born in the same target week and who were identified by their schools were also added to the sample at ages 7, 11, and 16 years (total sample=18,558). Data has been collected from cohort member and parental interviews, medical examinations, teacher assessments, and school tests at birth, and at ages 7, 11, 16, 23, 33, 42, 46 , and 50 years. The BCS was started as the British Births Survey recruiting 16,752 babies born in one week of 1970 (Elliott & Shepherd, 2006) . These children were retraced at age 5. Again, immigrants born during the same week were added to the sample in 1975 (age 5) and 1980 (age 10) -total sample=18,732. By 2008, BCS cohort members have been followed up at eight points across their lives (birth, age 5, 10, 16, 26, 30, 34, and 38 years) . Our study uses data from the first six sweeps of both studies.
Measures
Parental separation was measured between the ages of 0-16 years. As this study was interested in the experience of parental separation, mother's marital status at birth was used to restrict the samples to those participants whose mothers were married or in a relationship at the time of the cohort member's birth: 17,887 in the NCDS (96.4% of total sample including immigrants) and 17,467 in the BCS (93.2%). Parental separation was derived from items detailing change in parental figures for each inter-sweep period, and reasons for this. If the reason was 'separation' or 'divorce', participants were coded as having experienced parental separation. If a reason of 'separation' or 'divorce' was given but the response to the parental figures question was missing, these people were also coded as having experienced parental separation.
Psychological distress was measured at age 33 (NCDS) and age 30 (BCS) using the Malaise Inventory (Rutter, Tizard, & Whitmore, 1970) . This is comprised of 24 items (yes/no responses) which cover emotional disturbance and somatic symptoms. Internal consistency of the scale is acceptable: Cronbach's α is 0.78 in the NCDS and 0.79 in the BCS. The total affirmative answers were summed giving a score out of 24. This was dichotomised using the frequently-used cut-off point of 7 to indicate 'caseness' (Hope, Rodgers, & Power, 1999; Sacker & Cable, 2005) .
Data were pooled across cohorts, and gender was taken from the birth sweep. A priori confounding variables included in the analysis were mother's education, taken from the birth sweep of both cohorts (0 = stayed in education beyond minimum age, 1 = left education before or at minimum leaving age), mother's psychological distress (mother's psychiatric illness at age 11 in the NCDS and mother's Malaise Inventory score at age 10 in the BCS), and mother's age at the birth of the cohort member. Father's social class at the birth of the cohort member, coded according to the Registrar-General's scheme (see below), was included to control for selection effects, to account for the increased likelihood of parents from more disadvantaged backgrounds to separate. As both cohorts were initiated as medical studies, the Registrar-General's scheme is the only marker of social disadvantage available in both cohorts. This social class measure is based upon occupation and has the following categories: I (professional), II (managerial and technical), IIINM (skilled non-manual), IIIM (skilled manual), IV (semi-skilled manual) and V (unskilled).
Statistical methods
In order to go some way towards accounting for missing data, multiple imputation by chained equations (MICE) was conducted. This method is particularly useful in studies where missing values are present in many variables (Carpenter & Plewis, 2011) , as in these datasets. The performance of MICE is highly dependent upon the imputation model specified. The imputation model used here contained all analysis variables, variables predictive of missingness, and variables thought to be useful in providing information to fill in the gaps (indicators of health, such as reporting a limiting longstanding illness, and markers of social disadvantage, such as housing tenure and social class). Psychological distress was included in all imputations as its omission may result in bias (White, Royston, & Wood, 2011) . Following Von Hippel's (2007) method of multiple imputation then deletion, values for missing psychological distress scores were imputed using MICE, but only those participants with complete data on distress were used in the analysis. The final sample sizes for each cohort were: 10,923 in the NCDS and 10,714 in the BCS, representing those with complete data on psychological distress. Twenty datasets were imputed for each cohort and estimates given in the results section are those obtained by combining estimates across all data sets using Rubin's rules (1987) . Table 1 shows the proportion of missingness within each analysis variable and also provides a comparison of observed and imputed data. The proportions for those with observed and imputed data are very similar, suggesting that the imputation has been suitably implemented.
The association between parental separation and adult psychological distress was tested using logistic regression. Likelihood ratio tests are often conducted in post-estimation hypothesis tests following logistic regression, but these are not appropriate for use with multiply-imputed data, as the estimates do not come from a single model and therefore the true likelihood is unknown (Medeiros, 2008) . Wald tests are therefore recommended for use with multiply-imputed data (White, et al., 2011) , and these were used to test both separation-gender and separation-cohort interactions. Analyses were adjusted for father's social class as a pre-separation risk factor, and for other confounders (mother's education, age and psychological distress). 
Results
The proportion of participants who experienced parental separation approximately doubled across the two cohorts; in the NCDS 9.1% of participants experienced separation, but 20.4% did so in the BCS (Table 1) . We tested the association between cohort and parental separation using logistic regression, and found an increased likelihood of experiencing separation in the BCS: taking the NCDS as the reference category, those in the BCS were approximately 2.6 times more likely to experience separation (OR=2.58, 95% CI: 2.30, 2.88, p<0.001).
Table 1 also shows that reporting of psychological distress was higher in the BCS compared to the NCDS. The majority of NCDS participants were from manual social classes; in the BCS there were relatively higher proportions of children born into non-manual social classes, though the majority were still born into manual social classes, particularly class IIIM. The proportion of mothers who stayed in education beyond the minimum school leaving age was higher in the BCS than the NCDS. There was a slight decrease in mother's age between the two cohorts. This study does not look at birth order and therefore this apparent decrease does not necessarily translate into a reducing age of women at childbearing. In the NCDS just 1.6% of mothers reported having been given a diagnosis of psychiatric illness. In the BCS the Rutter Malaise Inventory was completed by mothers when the children were aged 10 years, and the reported levels of psychological distress were relatively high (15.5%). It should be noted that this figure would be expected to be higher than in the NCDS, as the Malaise Inventory does not just capture diagnosed psychiatric illness but also lower levels of psychological distress. Table 2 shows the results of the adjusted logistic regression analysis. The interactions between parental separation and gender were not statistically significant (see results at bottom of Table 2 ), suggesting that the association between parental separation and psychological distress did not differ between men and women in either cohort. Consequently the rest of the analyses were conducted for both genders together. The results showed that despite the methodological issues we addressed (missing data, investigating parental separation between 0-16 years and statistically testing whether the association has changed over time), there was still no clear evidence that the association between parental separation and adult psychological distress had reduced over time (p=0.69 for the separationcohort interaction). Therefore our results suggest that in both cohorts, experiencing parental separation during childhood is associated with increased odds of reporting psychological distress in adulthood, after accounting for mother's education, age and psychological distress, and father's social class. 
Discussion
In this study we found that parental separation, occurring during childhood, was associated with increased odds of reporting psychological distress in adulthood in two British birth cohorts, supporting results from many previous studies which suggest that parental separation is associated with depression and anxiety in adult life (e.g. Amato, 1991; Kendler et al., 2002) . We found this association despite making some methodological improvements on existing work. It has been suggested that parental separation is associated with the increased reporting of psychological distress in adulthood through pathways of increased disadvantage relative to those from 'intact' families (Wadsworth, Maclean, Kuh, & Rodgers, 1990) , including reduced educational attainment (e.g. Ross & Mirowsky, 1999) , poorer parent-child relationships (Amato & Sobolewski, 2001) , and the inter-generational transmission of divorce (Dronkers & Härkönen, 2008) .
The results of this study do not, however, support the 'reduced effect' hypothesis, and thus confirm earlier findings based upon complete case analyses in these cohorts (Ely et al., 1999; Sigle-Rushton et al., 2005) . The findings suggest that the association of parental separation with the psychological health of offspring has not reduced, but that as societal divorce rates have increased substantially over this period, more people have been affected. It is conceivable that a 'reduced effect' is counteracted by social changes such as increasing relative financial hardship and changing attitudes towards divorce, that act in opposite directions (Ely et al., 1999) .
With regards to gender it was thought that the association between parental separation and adult psychological distress would be greater for women than men, as the inconsistent past evidence on this issue appeared to lean in this direction (Hetherington & Stanley-Hagan, 1999; Pirkola et al., 2005) . In this study, however, there was no evidence of differential associations for men and women, supporting previous findings of a lack of gender differences (Amato, 1991; Amato & Booth, 1991; Amato & Keith, 1991; Amato & Sobolewski, 2001; Kendler et al., 2002; Kessler, Davis, & Kendler, 1997; Rodgers, Power, & Hope, 1997; Wallerstein, 1991; Zill, Morrison & Coiro, 1993) . It has been shown that girls are more likely to emotionally support a parent, but that boys are more likely to witness conflict (Hetherington & Stanley-Hagan, 1999) , and it is possible that pathways linking parental separation to adult psychological distress are different for men and women.
Despite the methodological improvements we made on previous work, the findings of this study need to be interpreted in light of a number of limitations. First, it is possible that participants in the earlier cohort were more likely to experience parental remarriage or repartnership following separation, due to the increased stigma of single parenthood at the time, which may have buffered the effect of parental separation upon the child's psychological health to some extent. Second, it has been shown in some studies that it is the conflict surrounding relationship breakdown that is responsible for poorer psychological health outcomes in children (Amato, Loomis, & Booth, 1995; Cummings & Davies, 2002) . Unfortunately in these studies there are insufficient measures of partnership quality and family conflict to investigate this. In addition it is possible that there may have been a substantial lag time between the sharp increase in divorce rates in the early 1970s and any reducing effect upon children, which the 1970 BCS data was not able to capture. It is therefore possible that if a later cohort were studied, a reduced association might be seen.
There are several major strengths of this study. The first is that information on both parental separation and confounders was collected prospectively, minimising the risk of recall bias. The study used data from two large-scale longitudinal birth cohorts designed to be representative of the British population of similar ages, which are particularly appropriate for testing these hypotheses. The third advantage is that missing values were not ignored, as they are in many studies, but rather dealt with by multiple imputation methods appropriate under the assumption of missing at random (MAR). It is possible that this assumption does not entirely hold, but it is likely to be more plausible than the assumption that data are missing completely at random (MCAR) -the assumption underlying complete case analyses. Imputation adds power to the analyses while reducing the risk of bias due to selective attrition.
The findings of this study add support to the evidence base addressing the relationship between exposure to parental separation in childhood and psychological distress in adult life. The finding that the association between parental separation and psychological distress has not reduced over time, despite parental separation becoming more common, highlights a real need to support families undergoing problems in order to reduce the impact on children's long-term psychological health.
